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THE OVERLAPPING OF ATTAINMENTS IN CERTAIN 
SIXTH, SEVENTH, AND EIGHTH GRADES 



INTRODUCTION 
1. Evidences of Oveblaffino 

One of the most important findinga resultiiig from the measure- 
ment of the achievements of pupils by means of standard teste is 
tJie great variabihty in a given grade. This brings in question 
our whole system of grading, which proceeds upon the assump- 
tion that we have in a given grade pupils differing markedly in 
ability to do the work of the school from those in the grades 
above and below. There is a tacit understanding that the pres- 
ence of 8 pupil in the seventli grade, for example, means that his 
ability is greater than that representative of the sixth grade and 
less than that of the eighth grade. The results of much of the 
testing taken at face vedue seem to challenge very seriously the 
validity of these assumptions. 

Some of the findings of the Butte Survey Coamiission are in- 
dicated in the following extracts. (14) 

"A very wide range of ability in each grade is revealed (in com- 
position) . . . One eighth-grade pupil wrote a composition 
rated while two pupils wrote pesters rated 7 aa the scale of 10. 
The ei^th-grade group range rather evenly over all the steps of 
tbe scale &om 1 to 6 ... We see that s(Hne fourth-grade 
pupils surpass tlie median ability of the eighth-grade pupils, 
while many ei|^th-grade pupils fall below the median ability of 
tbe fomib-grade pupils." (p. 74) "As in spelling and composi- 
tion, a very wide range of abilities in penmanship is found in each 
grade .... Some children in the second grade surpass 
the ability of the median eighth-grade pupil, while some in tlie 
eighth grade fall below the median second-grade pupil." (p. 81) 
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6 The Overlapping of AUainmenb in Certain Grades 

Or. Daniel Starch in his "Educational Measurementa" (16) 
makes repeated reference to this overlapping of grades. "There 
are pupils in the fourth grade whose attainment in reading is 
higher than that of the average eighth-grade pupil. likewise, 
there are pupils in the fourth grade whose attainment in reading 
is inferior to that of the average first-grade pupil." (p. 40) "In 
^>eed and comprehension combined, 31.8 per cent of the piq>ils 
of any grade reached or exceeded the median of the next grade 
above, 20.1 per cent reached or exceeded the median of the second 
grade above, 13.2 per cent reached or exceeded the median of the 
third grade above, and 3.3 per cent reached or exceeded the median 
of the fourth grade above." (p. 42) "We find that in quality of 
writing on the average 37.1 per cent of the pupils of any given 
grade reach or exceed the median of the next grade above it, 24.0 
per cent reach or exceed the median of the second grade above it, 
14.6 per cent reach or exceed the median of the third grade above 
it, and 7.7 per cent reach or exceed the median of the fourth grade 
above it. Statem^its of the same sort apply to the speed of 
writing." (pp. 86, 88) "The spelling tests reveal identically the 
same facts concerning the distribution of the piqiils and the over- 
lapping of the grades as were found in case of the reading and 

writing tests The oveiiapping among the various 

grades is enormous. There are two pupils in the second grade 
who can spell as weU as two pupils in the dghth grade . . . 
On the average 20.8 per cent of the pupik of any grade reach oc 
exceed the median of the next grade above it, and 6.2 per cent 
reach or exceed the median of the second grade above it." (p. 98) 

2. ThsPbon£MS 
These statementa suggest many questions the answers to wbidi 
should be highly significant for educational theory and school 
practice. 

a. Will further investigation under carefijlly controlled condi- 
tions support these findings? 

b. Have we in the results from single testa in different traits 
a valid measure of the overlapping of general ability to do 
the work of a given grade? 

c. Is our grading system, in which we have had so much 
faith, really as bad as it appears to be as a means of select- 
ing on the ba£ds of achievement? 
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Inirotbidion 7 

d. There is a tacit feeling that the passing from one grade to 
the next — with all the tribulation which it entails on the 
part of piqiU and teacher — means a very definite st^ 
in accomplishment. Is this feeling well founded? 

e. What constitutes a valid measure of overlapping? 

It was in the hope of presraiting some facts that would have a 
direct bearing on these and similar questions that this study was 
undertaken. 

Primary Problem. To determine &om data, adequate and re- 
liable, the amount and nature of the overlapping in certain sixth, 
seventh, and eighth grades. 

Relded Problmt. To get a measure of the reliabiUty of certain 
tests as measures of attainment by school pupils in these grades. 
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THE DATA 

It was recognized at the begmning that whatever value might 
come from such a study as the one contemplated would depend 
very largely upon (a) the number of pupils tested, (b) the nmnber 
and worth of the tests used, (c) the uniformity of procedure in 
giving the tests, (d) the opportunity given the pupils to show their 
real capacity in each test, (e) the consistency in the scoring of the 
papers. 

1. The Subjects 

The pipits tested were all the dxth-, seventh-, and eightii- 
grade pupils in four public schools in Seattie, Washington. About 
860 pupils in all were tested, tins being the number represented 
in the final composite: 254 in the sixth grade, 324 in the seventh, 
and 282 in the eighth. The discrepancy between these figures 
and Qie totals for certain tests is accounted for by Gie fact that 
missing scores for a certain Tninimiiin number of tests were inter- 
polated in making the composites, by a method that wiU be ex- 
plained in a later section. 

The schools were chosen so as to represent differ^it types as to 
size and sociological conditions of environment. School No. 1 
is a small, comparatively new school in the outskirts of the city, 
drawing some pupils from less well-graded districts. The com- 
munity is largely composed of people of the artisan classes. School 
No. 2 is also a small school, but in an old and rather unprogressive 
section of the city. No. 3 is a large cosmopolitan school with 
a varied school population. No. 4 is also a large school and is 
in one of the best residence sections of the city largely composed 
of business and professional cUisses. 

Table I shows the distribution of classes by schools, rooms, and 
grades. 



D,qit,zeabvG00»^lc 



DisnaBuncm or Classes bt Schools, Rooms, and Gbadbs 



No. 1 5 2 3 2 7 

No. 2 4 2 3 2 7 

No. 3 7 3 3 2 S 

No. 4 8 3 3 3 9 

All .24 10 12 9 31 

2. Tests Used 

The tests used were: 

AdditJon, Woody Scale, Series A 

Sublractjon, Woody Scale, Series A 

Multiplication, Woody Scale, Series A 

Division, Woody Scale, Series A 

Problems I 

Problema II 

ProblemB III 

Trabue Completion-Test Language Scale B 

Trabue Completjon-Test Language Scale G 

Trabue Completion-Teat Language Scale D 

Trabue Completion-Teat Language Scale E 

Composition I. A Letter Applying for a Job. 

Compoailion II. On the topic, "The Study I Ijke Best and Why, and the 
Study I Like Least and Why." 

Paragraph Reading, Thomdike Reading Scale Alpha 2 

Spelling, last 20 words in column "U" of Ayres' Measuring Scale for Abil- 
ity in Spelling 

Opposites, AI 

Opposites, A2 

Oppoatra, A3 

Opposit«g, A4 

Whole-Part, Bl 

Adjective-SubstHQlive, B2 

Veri>-Object, CI 

Species-Genus, C2 

Part-Whole, C3 

Mixed Relations, Dl 

Mixed Relatiooa, D2 

Directions. X 

Directions, VI 

Directions. VII 

Visual Vocabulary, VIII 

Visual Vocabulary, XIII 
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10 The Oterlapping of AUainmenis in Certain Grades 

Specific references to the sources of thcee tests whidi are readily 
available are given in the appended biblit^f^by, as follows: 

Woody Arithmetic Scales (27) 

Trabue Language Scales (25) 

TbonidiJLe Reading Scale Alpha 2 (20) 

Ayres' Measuring Scale for Ability in SpdUng (1) 

Directions, X (24) 

DireclionB, VI (24) 

The other tests are reproduced below.' 

A-1. 

Write yom name here Write your age here, .years, .months. 

Write the date hoe 

Write after each w4Hd on this page its oppotUe as shown in the first five. 
If you do not know the opposite of a word go on to the next wonl. 

good — bad 
day — nighl 

friend — enemy 

txce— /aiw 

high after 



large 

dark 
Cront 



day 



*Tbe writw is indebted to PcofeMOr Tborndike for these tests. 
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The Data 11 

A-2. 

Write your name here Write your age here, .years, .monlha. 

Write the date here 

Write eflo each word on this page its oppoiUe ta shown id the Bat five. 
IT yoa do not know the opposite of a word go on to the next woid. 

good — bad 
day — nighi 



ctmvm 
betcTodoi 
collect 
prompt 

to lead 
courteous 



friend — enany 
true— /oiw 
eariy 
dead 



encourage fact 

coarse stale 

double brokai 

dwarf permit 

plural deacend 

valley expenaivi 

to benefit divine 

future aU 



Write afta each word on this page its oppotiU as shown in the first five. 
If you do not know the opposite of a word go on to the next word. 

good — had 
day — nighi 
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The Overlapping ofAUainmer^ in Certain Grades 



frequentJy 
(olack 

motion 
forcible 
straif^t 
to bold 
loquaciouB 

grirf 

negative 
Motbing 



attractive 
sballoir 



different 
to marry 



obnoxious 



anstocralic 

pay 
wild 
predse 
dwindle 

fluctuatjng 

first 

borizMital 



Write after eacb word on tfais page its oppottle as shown in tiie first five. 
If you do not know tbe opposite of a word go on to the next word. 



day — night 
ap — down 
friend— ^neno" 

trae—faUe 

to float 

exciting 
diunsy 

public 



vertical 
ignorant 

deceitful 
stingy 
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andent weary 

ulty to spend 

multiply part 

desist togetbw 



faiadrance 
strength 



B-1. B-2. 

Write your name here Write your name here 

Write your age hne. .years, .months Write your agehere,. years, .months 

Write the date here Write the date here 

Write words that fit the Write words that fit the 

words io this oolumn in the words in this column in the 

way shown in Ihe first three. way shown in the firel three. 



tree — braneh red — rose 

store — eoanler sharp — knife 

apple sharp 

cJock hot 

kidfe dusty 

hat de^ 

peivjl ilpe 

hand tunny 

d(« tall 

oyster stonny 

church new 

chair hmy 

hird BtnNig 

hanana muddy 

dioe pretty 



ooat 

face 
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The Overlapping of AUainmenis in Certain Grades 



Write your age here, .yesre. .months. 

Alta each word priated below you dm to write aatae word, sccordiog to 
the further direcliooa. Writ« plainly. If you caimot think of the right 
word, go ahead Ut the next. 



polish lock 

sweep wash 

fill pump 

duupen leain 

write open 

dtew «at 

drive climb 

read lend 

tear smoke 

throw range 

paint dig 



After each word printed bdow you are to write some word, accordii^ to 
the further directions. Write plainly. If you cannot think of the right 
word, go ahead to the nexL 



tc words thit tell what ■> 



Kly— ^ouMj- 
Uue — eolor 
diamond— jeuwl 
penny 
dictionary 



Rhine parlor 

murder ruby 

dog orange 
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sparrow 
London 
foot-ball 



skin 
a rattle 
ChristiDaB 



C5. 

Write your name bere Write your age here. .yean. .monthB. 

Write the date htxv 

Aft^ each word printed below yoo are to write Mtme word, acoording to 
the farther diiections. Write plainly. If you cannot think of the right 
word, go ahead to the next. 

Write winli that fit tbe words in Una ariumn, 
in tbe W8]r shown in tbc Arat three. 

deeve — eoai 
aoee—faee 
roof — houte 

elbow sleeve 

hinge Imck 

page deck 

finger B^imoe 

wing ^ot 

znoming fin 

bbde iteeple 

mattress mtnitli 

chifuney ^" c^h 

cent dun 



Write your name here Write your age here, .years, .months. 

Writ* the date here 



color— «d 


aeana—John 




page-6<«A 












good-^iad 


hte- 


deep-valley 


eagle—bird 


shark— 




eat— bread 


drink- 


brick-^aU 
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16 The Overlapping of AUainmenia in Certain Grades 

&uit~~or(m^ vegetable— laUi8~-iiiachiiie h&miiHr''^ 

■it — chair sleep — pencil — lead book — 

double — two triide — high — low up — 

England — LoodoD France — sheep — lamb dog — 

chew — teeth amell — Thursday-Friday June — 

pen — write knife — build — house paint — 

water — wet fire — one — single two — 

laborer — works soldier — eye — see ear — 

come — came go — Monday-Tuesday April — 

Dortb— south far— do— did see — 

mend—clothes bake — Irird — eingB dog — 

lily — flower oak — boor — minute minute — 

ton-^mund pound — straw — hat leather — 

dbow — arm chin — cloud — rain sun — 

pea — pod nut — hammer — tool dictionary — 

past — present present — uncle — aunt brother — 

bell — rings clock — dog — puppy cat — 

D-2. 



Write in each Une a fourth word that fits the third word in that tine in the 
way that the second word fits the first, as abown in the first three lines. 

color — red aanie~-John 

page — book handle — knift 

be— barm soldiers— ;fiifftl 

be — hin^ she — dusty — dry muddy — 

boat— water train — Doats-^aft sails — 

crawl — snake swim — deck — ship mattress — 

horsfr— cdt cow — iron — metal Latin — 

nose — face toe — cat — kitten ben — 

bad — worse good — dark — light hot — 

hungry— food thirsty — montb-DecMaber holiday 

bat — bead glove — spin— top sharpen — 

ship — captain army — second — minute minute — 

man— woman boy — pencil — lead book — 

axe — cuts pin — Uttle — less much — 

yard — foot foot — wash — face sweep — 

early — late new — bouse — room book — 

shoot— gtm smoke — sky — blue grass — 

Atlantic— ocean Mississippi — swim— watw fly — 

bas-*-bad is — once^-^one twice — 

month — year day— cat— for bird — 

my — mine they — pan — tin table — 

room — ceiling bouse — buy — sell come — 

baby — cries iMid — oyster — dull banana — 
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21. Show by a oom wfatdi costs most: an orange 

a suit of dotfaea 
a pair of skates 
a pound of sugai 

22. Show by a croes wbich taatos best: dirty paper 

coal dust 
roaat beef 
sourmilk 

23. How many l^s has a hMse? Write the answer. 

24. How many moie le^ has a horse than a boyp Write the answer. 

25. Show by a cross which you would like best to own: 

a toy boat 

a gold ring 

a thousand dollars 

a sharp knife 

26. Show by a cross which you would enjoy most: 

being hit with a dub 
having your shoulder pinched 
receiving a gift of money 
losing many toys 

27. Show by a cross the word that means pleasant: 



entreat 

entangle 

enjoyable 
28. Sinw by a cross the words that tdl something a boy ought to do: 

perform miracles 

overeat habitually 

study bis leasone 

strain his eyes 
2% Show by a cross wbich is hardest to do; 

To run a mile in a second 

To stay awake all night 

To pay attention in sdiool 

To play out-doors 
30. Show by a cross the least dangerous thing: 

To sit in bont of a trolley car 

To sit in the snow all night 

To play with a loaded gun 

To sit still in front of a minor 
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18 The Overlapping of AUainmenig in Certain Grades 

31. Show b; a croaa each word that means tmbappy. 

grotesque 
wretched 

misfrable 

Bad 

notable 

joyless 
grateful 
luwomfcxtable 

32. Show by a cross each word that means to make clear or something like 

to make dean 

execrate 
elevate 
elacidat« 



satisfy 



VIII 

Write a letter b under every word that means some part of the body. Write 
■ letter I under every word that is the name of a tool. Write a lettra ( under 
every woid that means something to do with the sea or ships. Write a letter 
A uadtx every word that means some part of a house. 

RiTMgMMr.H — b, for parts of the body 
I, for tools 

«, for words about the sea and ships 
h, for parts of a bouse 

arms, eat, wave, door, eye, ship, hall, saw, bone, sail, hammer, wall, ocean, 

face, deck, window, axe, float, mast, chamber, foam, file, canoe, IhUow, 

cellar, knife, harbor, elbow, coast, attic, I»aui, bosom, basement, breast, 

launch, artery, chisel, shin, ceiling, brace, tongue, helm, garret, porch, gulf, 

kitchen, batcbet, fleet, balcony, gimlet, channel, casement, cargo, entry, 

cruise, embark, chimney, thigh, tiller, awl, alcove, ell, keel, fnezza, cleaver, 

qtine, serew-drivo', dorma, bevel, cartilage, rudder, corridor, eaves, ratchet. 
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kiclney, hurricane, gable, lathe, cerdidlum, lagoon, plane, mallet, leeward, 
itearth, viae, cranium, nauticai, waiiuoot, adze, ligamoit, cornea, augur, 
navigaUe, patella, starboard, lyiiq^ marino', peritoneum, hull, jetty. 

XIII 

Look at each word. Iliuik what it means. If it meana a color like red 
or blue, writ« a letter e under it. If it means something about a number, 
like «(z, all, Ao^, many, write n under it. If it means something about time, 
like now. Idle, u^xn, never, write ( under it. If it means something about di- 
rection or location, if it te a word like eatt, norlh, op, down, above, bdtind, 
write d undei it. 

BzKEMBER — e, for words about color, like red, Niu, green 

n, for words about aumber, like more, Jiee, maity 

i, for words about time, like then, often, earfy 

d, tor words about direction and kicalion, like frmd, tail, here 

laat, west, here, half, early, brown, many, below, there, month, acrosB, year, 
noon, back, forty, gray, fiiBt, right, pair, l^t, green, morning, whole, pink, 
while, where, afternoon, minute, gold, edge, soon, outside, sonw, more, evening, 
plum, inside, boieath, odd, even, every, yellow, monday, toward, dOMD, 
jane, group, future, buff, from, count, nine, forenoon, purple, middle, plural, 
toeeday, instant, cau[de, score, crimsoa, april, each, during, interior, forward, 
Wednesday, never, december, singular, center, hazel, outward, several, scarlet, 
violet, double, frequent, chestnut, august, ruby, either, rarely, recent, over- 
bead, million, tan, exterior, quartet, seldom, tawny, olive, January, margin, 
niuneroos, immediate, bounding, february, endrcling, September, lilac, 
numraal, crowd, gradual, roan, quadruple, opposite, minority, november, 
ruHBct, diagonal, October, faun, formeriy, garnet, overhangiDg, multitudinous, 
lasting, meantime, duplicate, continue, intervening, perpendicular, henceforth, 
elevated, lavender, fortli<nth, Mzl«t inceasamt, azure, surmounting, majority. 
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20 The Oo^iappmg of Attainment in Certain Gratis 

pravioiu, iaterim, tbweabouts, plurality, narrow, perennial, frontal, treble, 
repeatedly, constantly, carmine, neighboring, parallel, contemporary, vertical, 
mauve, decade, emerald, magenta, octile, ecru, contignoua, quintet, ensuing, 
borimntal, evanescent, se[Ha, contermiDous, multiple, intego', vennillion, 
et«mal, turquoise, transverse, century, sexagesimal, ephenteral. 

Pboblsmb— I 
Begin with No. 1 and see if you can solve all ten correctly. 

1. How much change should I expect &om $5.00, after paying for 5 
pounds of coffee at 38 ceata a pound? 

2. A baseball team played 160 games during the season and won 100 of 
tbem. What part of ihe whole number of games did the team winP 

> 724 men who each earn the same wages, 
a receive? 

Hm childrMt of a school made badges. Five hundred and fifty were 
needed. In 4 days grades 3 to 7 made 20, 25, 63, 132 and 144 badges. 
The eighth grade agreed to make the rest. How many did the eighth 
grade agree to make? 

A man has a salary of (125 a month. He saves 20 per cent of his 
salary. How much will he save in a year? 

A store takes in Ihe following sums: $1,250.50, $300, $175, $16.25, 
$120.50, $32.75, $68.50. It pays out: $600, $360, $166.67, $44.33, 
$240. How much remains after payments are made? 

Mr. Marshall receives a salary of $2500 a year. His rent coats him 
one-fifth of this and his other expeoaes are $1,500. He saves the 
rest. Whet per cent of bis salary does he save? 

A grocer had a tank holding 44^ gaUons of oD. One day he drew 
out 15^ gallons and the next day 9H gallons. How many gallons 
were left in the tank? 

e for B% dozen pendls at the rate of 6 

10. John is 4 ft. 9 in. How tall will he be in two years if he grows 3^ 
per cent of his present height the fiist year, and 3}^ per cent of his 
haght a year from now the second yeer? 

Problems — II 
Find how long Mary was allowed to play on each of these days. 
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1. Mtmday. It ia 4.10 P. M. Motber Mya to Mary, "Yoa may play 

ini quarts post five." 

2. Tuesday. It is 4.20 P. M. Suppn ia at 6 o'clock. Mother says, 
"You may play half the time from now till supper tjnw." 

3. Wednesday. It u 4.05 P. M. Mother says, "If you will help me for 
half an hour now, and for 10 minutee before aupper you may play the 
rest of the afternoon." 

4. Tharsday. Mother says, "You may play 20 minutes and 2}^ mtnut«a 
more for every i»ece you iron." Mary irons 26 pieces. 

5. Friday. Mother says, "You may play 2 minutee for every 3 problems 
you solve, and S minutes more for eveiy problem you solve correctiy." 
Mary solved 15 and bad all but one right. 

6. Saturday. Mother says, "You may play 2 hours for nothing. Also 
I will allow you 10 minutes for every problem you solve correctly, but 
will lake off 10 minutes for every problem that is wroog. Also you 
may |Jay 1}4 minutea for every minute you help me by minding yom^ 
Utile brotho'." Mary did 10 problems, and had only one of them 
wrong. She minded the baby for an hour and a quarter. 

Problems — III 
See bow many of these problemB you can do CMrectly. All tbe proUems 
ask tbe same question, "How many minutes is it from tbe time John begins 
to pump until the tank is filled?" The tank holds 120 gallons and is sup- 
posed always to be empty when John begins to work. 

1. John pum{M 2 minutes before any wat«r reaches tiie tank. Then be 

pumps water into it at the rate of 3 gallons a minute until the tank is 
full. 

2. John pumps 13^ min. before any water reaches the tank. Then he 
pumps water into it at the rate of 3 galkms a minute, for 20 min. Then 
he pumps at the rate of 2 gallons a minute until it is full. 

3. John pomps 1 min, before any water reaches tbe tank. Hien he 
pnmpa water into it at the rate of 24 gallons in 10 minutes until the 
tank is full. 

4. John pumps 2 min. before any water reaches tlie tank. Then he 
pumps for 15 min. at tbe rate of 3 gaUons per minute. Then Dick 
helps him and they pump at the rate of 5 gallons per minute until tbe 

*«Tilr ]g full. 

5. John pumpe 1% min. before any water reaches the tank. Then he 
pumps for 10 min. at tbe rate of 2.7 gallons per minut«. Then the 
pump breaks and be spends 8 min. mending it. Then he pumpa at 
the rale of 3.1 gaDons pet minute until the tank ia fulL 
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6. John pomps for 1 nun, 50 wc- before any water reaches the tank. 
Then he pompa at the rate of 3.6 gallons per minute for 10 min., thea 
rests 5 min., then pompa 3.6 gal. per minute for 10 minutes, \hen rests 
5 min., then pumps 3.6 gal. per min. for 10 minutea, then rests 5 min., 
end so on until the tank is filled. 

The selection of the tests used was made with the foQowmg 
Eums in mind: 

a. To make as thorough a testing as tune would permit. 

b. To ham the two general fields of ArUhmeiic and English 
tuell represented. 

c. To use Vie txst available tests in school subjects, suited to 
the purpose of this study. 

The Woody Arithmetic Scales furnish a real test for the sixth, 
seventh, and eighth grades, present a variety of types of opera- 
tions, and are a test of power rather than a ^>eed t«8t. 

The Problem Tests were known to be iinfannilinr to the pupils. 
The form of II and III is such as to test for a minimum of control 
of vernacular and a maxuuum of ccmtrol of operations and math- 
ematical reasoning. 

The Trabue Completion Tests represent the scientifically de- 
rived results of much cafeful testing. Dr. Trabue says of them, 
"It will be found that ability to complete these sentences suc- 
cessfully is very closely related to what is usually called 'language 
abiUty'." (25, p. 1) 

Thomdike Reading Scale Alpha 2 is a scientifically sound scale 
tor the measurement of paragraph reading. The only limitation 
is that there are not other comparable scales available. 

Compoeiti<HL. A letter was chosen as one form of composition 
because it is commonly taught in schools and is the most ordi- 
nary form of writing done outfiide of school. The topic, "The 
Study I Like Best and Why, and the Study I Like Least and 
Why,"^ was chosen as furnishing a theme on which every child 
bad something to say and as giving scope for the more CE^iable 
pupils. 



'This tope is su^ested to teaches as of particular value from the standpoint 
of throwimc li^ht on the "content of children's minds" with respect to their 
studies. There is, no doubt, an advantage in having the test given by on 
outsider as the pupils tested gave evidence of more frankness than might be 
eq>ected from tbem if writing for the teachor to read. 
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The Ayres Spelling Scale furnishes a conq>arativdy large list 
from which to choose, and hence one less likely to have been 
drilled upon. Column "U" was chosen as representing a degree of 
difficulty not altogether beyond reasonable attainment by the 
sixth grade and yet such as to test the d^th. 

d. To supplement these with a varied seledion of psychoiogiail 
tests. Being testa involving knowlee^ of verbal relations, 
they serve to extend the scope of the English group. 

Opposites tests have been often shown to be very satisfactory 
tests as a measure of the control of the vernacular. 

Visual Vocabulary tests supplement testing of paragraph read- 
ing. They are found to rank high as measures of "language 
power." 

Directions tests furnish a very real test of power to get meaning 
from a printed page. 

The other controlled association tests used had no particular 
claim except as supplementary to ihe others. 

3. Administration of the Tests 

Uniformily of Procedure. 

The aim in this study being a comparison of achievements in 
the different grades tested, it was of primary importance that 
the procedure in ^ving the tests be uniform throughout. Consid- 
ering the number of tests used, the number of schools, rooms, 
and classes concerned, involving numerous repetitions, the neces- 
sity for rigid control of conditions during the testing is obvious. 
To this end the following procedure was maintained throughout. 

a. Every teat exercise was started by the writer. 

6. The writer remained in the room throughout tlie first test. Thwe- 
after, except in tiie case of the sliort tests, he w«it to another room 
leaving an assistant to receive the papers and leoord tlie time on each. 

c. Either the writer or an assistant was in the room throughout each test. 

d. The teacher was regularly present, but ordinarily engaged in other 
work, at the rear or ude of the room. The very beat of cooperation 
cm the part of the t«achers made possible very rigid control of the con- 
ditions in the room so far as any possible influence on the work of the 
pupls by the teachers was concerned. It was thoroughly understood 
from the beginning that all directions were ta come from the testers. 
On the other hand the presence of the teacher in the room was a real. 
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though imadvertJsed, help in insuring independent work on the part 
of each pupil. It ia a pleaHure. incidentally, to record the fact that 
the pupils w«e remarkably free from any tendency to depend oa 
others for aid. 

«. At the very start of the testing in each room the mechanics of pro- 
cedure in the way of provision of pencils in good condition, clearing 
of desks, passing of papers, putting on of headings, signal for begin- 
ning and procedure on finijihing the test, were fixed by rigid adherence 
to a pre-arranged plan, with modifications only to suit the needs of 
different testa. 

/. Preliminary to the b^inning of each t«st specific directions to be given 
the puinls were worked out. These were adhered to carefully throngb- 
ont. Any slight changes in genial procedure were made at the be- 
ginning of a test, the aim being to maintain the very same procedure 
throughout all the rooms for a given t«st. 

g. The same order of tests was followed in all rooms with only a few 
slight changes made necessary by the time schedule. 

k. Special care was taken that those tests which by the nature of their 
content might easily become malts' of common knowledge among the 
pupils of a school, such as spelling for example, were given during the 

I. At the cost of conmderable time no test was begun at such a time as 
would tx>t insure ample opportunity for cdl to finish b^ore an inter- 
misuon as for recess or the noon honr, except in a very few cases whse 
the custom of the room was weU established to finish any given task 
even after other classes had been dismissed. 

Special Features. 

Spelling. Twenty sentences were framed, each containing one 
of the twenty words of the list, care being taken to use such a 
construction that the word could not be mistaken. These sen- 
tences were used tiiroughout the testing. Previous to the test 
period papers with the regular heading and niunbered from 1 to 
20 at the left-hand margin, had been prepared by the pupils imder 
the direction of the teacher. The following directions were given: 
"I shall pronounce a word; then use it in a sentence; then pro- 
nounce it once more. Don't writ« anything until I have done these 
three things. 

"When you are all through with one word I shall say, 'Next.* If 
anyone is not ready, raise your hand. When all are ready I shall give 
the number of the next word. Make sure \hat when I say 'two' you 
are writing tbe second word. If you can't write some word leave its 
place blank. 

"Write plainly. What I can't read is called wrong, and there is 
some writing I can't read." 
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Reading. The Thomdike Reading Scale A^ha 2 is printed on 
two lai^ sheets. The exercise heeded Set IV, Uie last <me on the 
first sheet, b repeated as the first exercise on the second ^eet. 
In order to make sure that the pupils would not spend time on 
this Hec<Hid copy of Set IV, that part of the second sheet was cut off. 

Headingt. Ctmtrary to the usual practice the headings w^ie 
put on the hack side of the test papers. This insures that on the 
signal to begin all start work on the test material, and diminates 
the variation in the length of time required to write the heading, 
as a source of error. 

Disirihaiion of Papers. All test papers were disbihuted, al- 
ways with the printed dde down and the top end away from the 
pupil, by the testers. This makes for a saving of time and regu- 
larity of procedure. 

Timing. As the time element is not made a feature of this 
study only a brief statement will he made regarding the timing of 
the tests. The following directions were given: 

"Yon will all begin at the aamo time. When you have done everything as 
wdl as you can, bring your paper to the desk." 

The time for each paper was recorded in minutes and seconds at 
the moment it was laid on the timer's desk — the teacher's desk 
in the front of the room. In case of the very short tests two timers 
were used in order to avoid delay in recording. In a group test 
without a time limit there is an unavoidahle source of error in 
getting each individual's time recorded. It was decided this 
could he reduced to the minimum hy taking the time at which the 
paper was put on the timer's desk. This method works a slight 
injustice to those in the rear of the room, but results in no constant 
error. 

The Tests as a Real Measure of Capacity. 

The statement was made at the beginning of this chapter that 
much of whatever value this study might have would hinge upon 
tite extent to which each pupQ was given an opportunity to show 
his real capacity in each test. To this end no test was given as 
a speed test; each pupil was given as much time as he wished. 
The assumption here is that in this way we get a much more ac- 
curate measure of what each pupil actually is capable of doing in 
his work iitMn day to day. Our belief is that very little of the 



D,qit,zeabvG00»^lc 



26 The Overlapping of AUainmenig in Certain Grades 

work on wtuch his grade standing is based counts speed as an 
important factor. Ordinarily there is ample time for the tasks re- 
quired. We do not raise the questJ<Mi as to whether this is as it 
should be. Our purpose is to compare the attainments of diSer- 
ent school grades as they exist. 

However, while it was liie intention to allow the pupils all the 
time they needed, some stimulus against the waste of time was 
necessary in the interest of economy. This was provided by the 
fact that the pupils knew their time was recorded. There cer- 
tainly was some tendency to undue haste especially in the short- 
er tests. Ercept for a few of these short tests (the B-C groiq>), 
however, the writer is confident this was a ue^gible factor. Early 
in the testing the practice of turning to other work as soon as a 
test was finished was well established among the pupils. As a 
result little was known as to who was not throu^ with the test 
fmd hence no particular social disapproval was attached to slow- 
ness. The further fact that all the pupils had been subjected to 
testing under controUed conditions made the experience not un- 
like regular school work. 

In the case of the longer tests, as for exanq>le Alpha 2, in order 
not to interfere too much with the regular schedule, pupils who 
had not finished within a reasonable time were taken to an un- 
occiqtied room and there permitted to finish. 

Another factor making for an adequate measure of the attfun- 
ments of the pupils was the large number of occasions on which 
the testing was done. The number of half-days during wbich one 
or more teats were given was 10, 11, 15, and 17 respectively for 
the difierent schools. This fact tends to offset the error which 
comes from using a single day's results as the measure of a pupil's 
standing. None of us care to be judged on the work of a single 
day, and with good reason. The following statement by Pro- 
fessor Hollingworth (12) brings out the significance of this point: 
"The momentary abiUty revealed in initial trials, or even in the 
first half dozen trials in a given set of teats might well be expected 
to show only low degrees of correlation. These would not be 
measures of ultimate capacity, but would be highly determined 
by previous practice, chance variabifity, momentary attitude and 
initial method of attack. They would, in short, be samplings only 
of momentary ability, not of final capadty." 
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CoDMstency in the scoring of test papers is perhaps only second 
in importance to unifonnity of procedure in giving the testa. 
This calls for particular care when the number of test papers in 
a given t«st is so large eis to make impossible their scoring at one 
mtting, or indeed at a half dozen, but requires many sesuons ev^i 
thou^ long. Furthermore, the large number of papers makes 
practically impossible the scoring by one person. Hence the need 
of careful Biqtervision and accurate recording of method from the 
be^nning to be followed throughout a given test. Of course the 
difficulty in scoring consistently is far less in the case of tests of 
the right or wrong sort, than in the case of those calling for partial 
credit and involving judgment; but even in the fcmner the pos- 
sibility of error in a large number of tests is considerable. 

All the test papers in this study were scored by the writer or 
under his direct supervision. By far the larger part of the scoring 
was done by three readers, three others having done a small part. 

The purpose being to get results comparable with each other 
rather than with previously obtained data, no particular effort 
was made to use methods absolutely identical with those used 
elsewhere. This was at times sacrificed for the much more im- 
portant consideration of consistency throughout tiiis study. 
However, for the ben^t of any who may wish to conq>are other 
results with those here presented the fdlowing statement is made 
of the method of scoring. 

Woody AmrKHEnc Scales 

Score: Number of examples correct 

Pboblehb 

Score: Number of points on baaiB of 
3 for full credit 
. ^for partial <a«dit 

for no credit 

The answer recorded in tlie place aaaigned waa the criterion used. 

Tbabub 

Score: Number of points on ba«B of 
2 for full credit 

1 tw partial credit 
for no credit 
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CoHPosmoN 

a. The composition on the topic, "The Study 1 like Best imd Why imd 
the Study I Like Least and Why" was aoored with the use of the 
Tborndike Exteunon of the Hill^as Scale. (23) 
6. The lettw8 were scored by means of an improvised 'scale.' Briefly 
the method of prq>aring this 'scale' was as follows. Forty papns 
were selected from the lot, representing in the judgment of the 
writer the whole range of alnlity from the poorest to the very hest. 
It was not assumed that this number <rf diff^ent qualities could be 
detected. This large nuniba: was selected with the purpose of getting 
all grades tA quality. Five competent judges then ranked the papov 
according to the directions b^w: 

"Please rank the papers in eight groups of five each calling Group 1 
the poorest and Group VIII the best. 

"Enter the number of each paper (appearing in the upper right hand 
comer) on the appropriste line below. 

"Note Ijtat you are not asked to rank the papers within each group. 

"Assuming arbitrarily the value 10 for Group I and the value 80 
for Group VIII, assign intervening values to the other groups. Ent«( 
these values at the left of the number of the group." 

From the results (^ these rankings a selection of ei^t papers was 
made, those being selected on which there was greatest agreement among 
the judges as to the group in which each belonged. Of two or three 
papers equally placed, that one was chosen which seemed to best fit 
into the whole. The amount of agreement among the judges is indi- 
cated below: 

Number placed in same group by Number of judges 

2 5 

10 4 

10 3 

On the comluned judgments <A the five readers the values from 10 
to 80 by equal intervals of 10 were given to the compositions in the 
eight groups from the poorest to the best. This is a rough evalua- 
tion and lays no claim to scientific accuracy. But the results justify 
the ose of the 'scale' for the purpose of this study. The aim was to 
, overcome the difficulty which aU readers have who try to use the 
HiUegas Scale to judge compontions in the form of letters. The ar- 
bitrary method of assigning values to the letters composing the 'scale* 
was with the purpose of getting values roughly comparable with those 
on the HiUegas Scale. 

In all the work of scoring the compositions the reader was ignorant 
of the grade in which a given composition was written, this being very 
essential if a comparison of results by grades is to be made. 

The scoring was done by three readers, each paper being scored by 
each reader independentiy of the others. This gave three scores for 
each paper or six scores for each pupil. The final score for each pupil 
was obtained by taking the median of these sf 
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Thorndike Rjsaoino Scali Alpha 2 

Score: Number of ooirect reepoiues. The key pnbliBhed by the anther 
(20} was oaed, with additioiu aa neceaaary. 
Sfellino 

Score: Number of words qtelled »»rrecUy 
OpposiTBa 

Score: 3 foi full credit 

^ I for partial credit 
for no credit 
An tbe arailoUe keys were oaed. However, maaetom answers bad 
Bcvtx been passed upon in tbese keys and it became necessary to ex- 
tend tbem greatly. Tbis was done by using the comluned judgments 
of from two to eleven judges. Because of the very great number of 
answers occurring only a very few times it was necessary in these cases 
to rdy on the judgments of only two persons, the writ^ and one Other 
in every case. 
Bl, B2, CI, C2, C3 
ScOTe: I for full raedit 

a t<x partial credit 
for no credit 
Dl, D2 
Save: Number of correct responses 



Score: Number of correct 
VII 
Score: One point was allowed for each step correct eaaxpt 31 and 32. 
These two steps were scored as a unit. The number right minus the 
number wrong, counting omissions, bang tbe score. 
VIII 

Score: Number of correct re^MHues 
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OVERLAPPING BY SINGLE TESTS 

1. The Measure of Oveblaffinq 

The measure of overlapping in this study is the per cent of the 
pupils in any grade who equal or exceed the median score of the 
next grade or the second grade ahove; or the per cent of the pupils 
in any grade who go below the median score of the next grade or 
the second grade below. The former will be referred to as over- 
lapping "upward" and the latter as oveiiapping "downward." 

The value of this measure of overlapping is shown in ihe follow- 
mg statements by Professor Thomdike, and by his accompany- 
ing diagrams. (21) "The great advantage gained by comparing 
groups by the per cent of one group reaching or exceeding the 
point on the scale that is reached or exceeded by a given per cent 
of the other group is that results are mutually comparable what- 
ever the traits may be . . . Another advantage lies in the 
fact that this percentile comparison reminds one constantly of 
the overlapping of the two groups, when such exists." 

The distributions on which the per cents of overlapping are 
calculated will be found in the Appendix. Table II shows the 
amount of overlapping in 21 tests, of the sixth grade on the ^htht 
ibe sixth on the seventh, and the seventh on ihe eighth, upward; 
and downward, the eif^th on the sixUi, the d^tii on tiie seventh, 
and the seventh on the sixth. 
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TABLE II 

OvmnuiPMHo of Gbades bt Single Tests 

Per cent in each grade wbo equal or exceed the median of the other grade; 

upward. Per cent in each grade nho go bdow tiie median of the 

other grade; downward 

Upward Downward 

VI VI VII Vni VIII VII Average 

Tert* VIII VII VIII VI VII VI measures 

Addition 24.19 35,92 38.71 25.90 36.15 37.39 33.04 

Subtraction 22.30 25.66 44.22 19.90 42.09 25.77 29.99 

Multiidicalion 23.42 33.23 40.90 26.53 39.18 34.92 33.03 

Diviaon 28.27 35.36 43.57 26.76 38.73 37.43 35.08 

Problemsl 7.14 13.31 32.77 9.63 33.49 18.45 19.13 

ProidemsII 10.64 16.95 36.06 14.04 37.19 25.29 23.36 

TVabneB 26,61 34.54 44.29 30,01 42.86 38.12 36.07 

TraboeC 21.68 38.49 34.65 25.28 33,32 40,05 32,25 

IVabueD 23.31 38,58 36,95 30,92 38,34 41,32 34,90 

TrahueE 13,99 36,86 25.91 19.74 26,97 37.16 26,77 

Alpha2 11.61 28.02 31.99 12.73 33.00 26.49 23.97 

SpeDing 7.37 21.09 30.26 7.39 26.34 22.14 19.10 

OppoeitcsA2 8.76 19.37 36.57 14.08 35.44 23.65 22.98 

OppadtesAA 13,33 31.80 28.44 14.16 26.41 32.82 24.49 

OppoateeM 10,05 22,18 31.77 11.15 34.11 27.50 22.79 

PartrWhokC3 35.18 45.59 35.42 34.85 37.82 45.77 39.11 

MixedBdation9D1...42.53 53.50 43.95 43.87 41.19 52,65 46.28 

Mixed Relations D2... 38, 75 48,67 39.50 34,60 35.84 49,07 41.07 

Directiong VII 21.23 37.38 35.10 27.88 38,80 38.82 33.20 

Visual Vocahulary VIII 10.64 24.22 24.06 9.20 28.34 24.69 20.19 

VisualVocabularyXIII 11.06 26.53 29.94 11.41 28.29 23.40 21.77 

Average 19.62 31.77 35.48 21.43 34.95 33.47 29.45 

7.14 13.31 24.06 7.39 26.34 18.45 19.10 

Baoge to to to to to to to 

42.53 53.50 44.29 43.87 42.86 52.65 46.28 



The table reads; In addition 24, 19 per cent of the pupils in the aixtii grade 
equal or exceed the median of the aghth grade; 38.71 per cent of the pupils 
in tiie seventh grade equal or exceed the median of the eighth grade; 25.90 
per cent of the pujhIs in the eighth grade go below the median of the sixth 
grade; and 36.15 per cent of the pupils in the dgbth grade go below tiie 
median <tf tite seventh grade. 
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2. The Elimination of Sohe Tests 

The fact that there are figures for only 21 tests calls for explan- 
ation. It is the purpose to present the results for only those tests 
which proved to be fair measures for the three grades used, on the 
basis of the distributions of the scores for each grade. Some teats 
proved too easy with consequent piling up of undistributed scores 
at the upper end. The higher ranges of ability were not measured. 
Hie way up was closed, so to speak. This naturally works to the 
greatest disadvantage of the eighth grade, to less for the seventh, 
and least for the sixth. The result is an unduly high per cent of 
overlapping upward. The closeness with which the grade med- 
ians appro}dmate the toUd possible score is a rough measure of 
this exaggeration of the overlapping figures. For example, the 
median score of the sixth grade may he very near the maximum 
possible score, beyond which obviously none in the eighth grade 
can go. Table III has been prepared to show which tests are 
affected in this way. This table gives the median score for each 
grade in each test and the maximum possible score. With the 
purpose, then, of ruling out those tests which by their very nature, 
as shown in the distribution tables, make a high per cent of over- 
lapping inevitable, the tests Al, BI, B2, CI, C2, X, VI are omitted 
from Table II. Problems III proved much too difficult vnih un- 
distributed scores at the lower end, and hence is not included.' 
The two ctHnpoailJon tests, the scores for ffhich were not dis- 
tributed singly, do not appear in the table. Composition is 
treated only as a composite. 

It should be borne in mind in connection with the treatment in 
Chapter TV that the inclusion of the first eight tests mentioned 
above would have raised the average per cents of overiapping 
to higher figures. Hence any showing based upon the magnitude 
of the per cents of overlapping by single tests would have been 
magnified had these tests been included. There is no absolute line 
of demarcation between the tests that should and the tests that 
should not be used. The error, for the validity of the argument 
which follows in Chapter IV, could not have been in the direction 
of eliminating too many tests. 

'A table of per cents of overlapping for these tests is given in the Appeals. 
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Median Scores n 



Teata VI 

A.dditioii 29.30 

Subtraction 25.74 

Mtdtiplication 27. S4 

INvisioD 24.54 

Ptoblemsl 9.11 

Problems II 2.28 

TroboeB 13.37 

TraboeC 12,94 

TWibueD 14.20 

TVabueE 13.30 

Compoeition 37.66 

Alphas 22.61 

Spemag 12.73 

A 1 122.69 

A 2 53.71 

A3 49.52 

A4 48.45 

Bl 16.50 

B2 • 

C 1 29.28 

C2 26.27 

C3 15.34 

D 1 16.12 

D2 17.19 

X 14.69 

VI 19.43 

VII 10.17 

VIU 70.12 

Xin 75.38 



30.89 


32.35 


28.37 


28.87 


29.65 


30.69 


26 06 


26.85 


15.36 


18.35 


5.06 


6.54 


14.13 


14.57 


13.57 


14.65 


14.61 


15.32 


13.93 


15.50 


42.89 


49.27 


25,37 


27.08 


17.15 


18.97 


126.19 


128.77 


66.11 


73.44 


56.50 


68.07 


65.08 


73.37 


18.29 


17.57 


29.62 




27.56 


28,31 


15.7! 


16.69 


15.76 


16.85 


17.45 


22.25 


16.10 


16 11 


19.55 


19.55 


10.59 


11.33 


78.10 


84.67 



3. COHPABISON OF DIFFERENT TeSTS AS TO AhOUMT OF 
OVBBLAPPING 

We have been prepared to find large amounts of overlapping 
and we find our results no exception. Less to be expected, per- 
haps, is the great range among the tests. It is obvious titat were 
one making deductions from overlapping figures from single tests 

*See distribudon tables ia Appendix. 



;vGoo»^lc 



34 The Overlapping of AttainmerUs in Certain Grades 

much would depend upon the particular tests chosen. For ex- 
ample, any conclusions regarding overlapping in arithmetic 
drawn from a per cent of 28.27 in division (VI on VIII) would be 
quite otherwise than if based on a per cent of 7.14 iu Problems I. 
The possibility of error from inferences from such results as those 
presented in Table II is further illustrated by assuming that 13.99 
per cent (TraJbue E) measures the overlapping of VI on VIII in 
Completion-Test Language Scales rather than 26.61 per cent 
(Trabue B), Much would thus depend upon whether one used 
one or the other of these tests, though they are of demonstrated 
equal difficulty. "Language Scales D and E are practically of 
the same difficulty as Scales B and C." (25, p. 22) 

In the discussion of the relative eimounts of overlapping in the 
different tests which follows let it be borne in mind that we make 
no claim that these figures derived from ^ngle tests are valid 
measures of overlapping in the traits measured. The great range 
in the per cents for tests counted of equal difficulty has raised a 
feeling of doubt, to say the least. Later we shall consider this 
question specifically. 

But taking these figures of Table 11 for just what they are, per 
cents of overlapping in the different tests as indicated, we shall 
see what an analysis of them reveals. 

Tables IV, V, and VI have been prepared as an aid in answer- 
ing the question, How do the tests rank in amount of overlapping 
as determined by the six sets of comparisons, three upward and 
three downward? 

Table IV lists the tests in order of rank Irom the least to the 
most overlapping, oo each basis. 
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Table V summarizeB the facts of Table II on tbe basis of divi- 
uon into tertiles. It shows that Spelling and VIII fall in the 
lowest third in all six comparisoiis, no test falls in the middle and 
only one test, DI, falls in the highest third m the wx comparisons. 
One test, XIII, falls in tbe lowest third in five OHnparisons, and 
three testa, A4, Problems II, and Problems I, fall in the lowest 
third in four comparisom. At tbe other extreme we have one 
test, Dl, in the highest third in six comparisons, and so on. It 
appears therefore liiat there is most agreement among tbe differ- 
ent comparisons in pladng Dl at the top of the list in amount of 
overlapping, and Spelling and VIII at the bottom of ^e list, Uiat 
is, with least overiapping. 

TABLE V 

Showimo What Tests aub in the Ixiwest, Middle and Hiohest Tbhum 

AS lo Amount op Ofehlapping in Foub or Mohe op tbe Sis 

Comparisons, VI on VIII, VI cm VII, etc 

In fax In five In four 

comporisona 



In 

lowest 

third 


Spelliag 
VIII 


In 

middle 

third 


None 


In 

highest 
third 


Dl 



XIII 



A4 



Table VI furnishes another basis for measuring the relative 
eunount of overlapping for the different tests. A rank is given 
each test in each of the six comparisons. These ranks are added 
and another ranking made in column 8. A ranking in cokunn 9 
is made on the basis of the averages from tbe six measures. (See 
Table II, last column.) Finally these two rankings are added and 
tiie rankings of column 11 obtained, which may be taken as the 
order of the tests in amount of overlapping on this bads. From 
the combined results then, the following tests show the least 
amount of overlapping, roughly in the order named: Spelling, 
Problems I, VHI, XIH. A4, A2, Alpha 2. 
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4. SUBFACES OF OvEItI.\PPINa 

FigB. 1 to 4 show in graphic form the overiapping of the three 
grades in tests Trabue B, Oppoffltes-A2, Part-Whole-C3, and 
DivifflOD. These surfaces are all drawn of equal area and on the 
same base Ime, so that they are directly comparable one with 
another. The vertical distance represents tlie per cent of each grade 
attaining the scores indicated on the horizontal. The surfaces 
are for the sixth, seventh, and eighth grades from the bottom up 
in every case. The medians are drawn for each grade through 
tbe surfaces of the otber grades so as to facilitate comparison. 
The measure of overlapping is represented by the portion of the 
surface of a given grade which extends beyond the median of the 
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grade with which comparia(Hi is made. For exaiiq>le, in Fig. 1 tlie 
area ABC, 34.54 per cent of the whole, repreaents the part of 
the dxih grade that reaches or exceeds the median of the seventh; 
and tlie area DBE, 26.61 per cent of the whole, represents the 
part of the ^xth grade that reaches or exceeds the median of the 
eighth. Likewise, the area AiBiCi, 30.01 per cent, represents 
the peirt of the eighth grade that goes below the median of the 
sixth; and the area DiBiEi, 42.86 per cent, represents the part of 
the eighth grade that goes below the median of the seventh. 

These figures pve us also a representation of the form of dis- 
tribution for these tests. Figs. 1, 2, and 4, for example, approxi- 
mate rather closely to the "normal" curve, in contrast with Fig. 3, 
which shows confflderable akewness toward the upper end. It was 
this condition still more emphasized that made advisable the elim- 
ination of some of the tests. 




Pig. 1. Overlappiiig in Traboe B. 



DiqitizeabvG00»^IC 



OverUipping by Single Teats 
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fig. 2. Overlapping in A-2, Oppomtes. 
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Fig. 3. OvwlappiDg in C-3, Psrt-Wbole. 
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Fig. 4. Overlappiiig in Division. 

The results presented in this chapter are in accord with those 
r^orted in the Introduction as showing great variability within 
ihe grades and consequent overlapping among the grades, when 
attainment is measured by rangle tests. Certainly measurements 
of iJiis sort ^ow large amounts of overlapping even when ^ven 
under well-controlled conditions and to large numbers of ptQ)ik. 
We are now ready to consider the question raised at tiie be^mung: 
Are measures obtained in tbis way valid measures of the over- 
lapping of ability of school pupils in different gradesP The 
next chapter will comider tlus problem. 
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1. Results 

Suppose a smgle test be given to sixth- and eighth-^nule pupils 
with a resulting overlapping of the sixth on the eighth of 25 per 
cent. Are we justified in using this figure as a measure of the 
overlapping of abilities in the bait measuredP Only in so far, 
of course, as this single test is a measure of the trait. Suppose 
that in order to get a more valid measure of overlapping we give 
three more tests of the same sort and use the average of the foiu- 
as the measure. This will tend to even up any extreme results 
from a particular test. Rut this average will retain any error 
resulting firom the inadequacy of a single test as a measure of the 
trait in questicoi. It does not take account of the fact that the 
pupU who is in the lowest quartile in one test may be in the high- 
est quartile in the second test, and still difi'erently placed in the 
third and fourth testa. In pnqtortion as the single test is an ade- 
quate measure of a trait, a pupil's place in the distribution will 
be the same in the different test exercises (e»^t in so far as par- 
ticular conditions affecting the pupil at a given time influence' the 
result). In order to give the individual pupU the benefit of more 
oeariy adequate testing, a composite may be made of the diffei^ 
ent scores he makes in the different tests for a ^ven trait emd this 
used as his measure. Thus any error in his placing in the dis- 
tribution resulting from only a single test tends to be offset by 
the other measures. The prindple of procedure here is simply 
that up to an undefined limit the larger tiie number of measures, 
the greater the accuracy of placing the individual where he be- 
longs in the distribution. Theoretically, then, the amount of 
overlapping as measured in single tests should be reduced when 
taken in terms of the composite. 
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TABLE VII 

OvERLAPPiNa or Grades by Composites 

Per cent in each grade who equal or exceed the median of the other grade; upward. 

Per cent in each grade who go below the median of the other grade; downward 

Upward Downward 

No. VI VI VII VIII VIII VII Avwage 

Composites Teats VIII VII VIII VI VII VI mewucca 

Composition 2 13.64 27,86 24.09 8.02 21.26 24.95 19.97 

Trabue 4 14.68 32.46 31.19 21.89 31.75 36.63 28.10 

C^>posit«8 3 8.57 24.87 30.49 13.41 29.58 26.97 22.32 

B-C 5 32.59 32.62 44.21 36,07 49.99 41.40 39.48 

Mixed RpJations 2 39.51 51.40 41.32 40.25 39.17 50.69 43.72 

Directions 3 27.38 31.67 45.30 29.64 45.43 31.% 35.23 

Visual Vocabulary... 2 8.32 22 48 28.14 11.35 27.31 26.81 20.74 

Arithmetic 6 7.08 18.13 33.21 12.00 32.68 24.28 21.23 

22 6.97 24.86 25,83 9,68 23,18 26,12 19.44 



Total 28 4.S8 19,57 27,74 8,37 24,15 21.98 17.73 

Table VII presents the facts of overlapping when the scores are 
thus combined for the different groups of teats and reilistributed. 
Table VIII brings together the data of Tables II and VII in such 
a way as to permit a comparison of the results obtained by aver- 
aging the per cents of overlapping for the different testa of a group 
with those obtained from this method of composites. It will be 
seen, for example, that in the Vl-on-VIII comparison the average 
per cent of overiapping for the four Trabue tests, 21.40, is re- 
duced to 14.68 for the composite, a reduction of 6.72 points. 
Column "d" shows the difference between the two measures of 
overlapping, the " — " prefix indicating a reduction for the com- 
posite method. The totals for the "d" columns show that the 
few cases of the reverse order, an increase for the composite meth- 
od, represent a very, very small portion of the total difference. 
Further anedysis of the table reveals some interesting facts. The 
greatest difference in the two methods is found in the Vl-on-VIII 
comparison, and the least in the Vll-on-VIII comparison, the 
two in which the per cent of overlapping was, on the other hand, 
the least and the greatest, respectively. (See Table II.) The 
difference is small in the case of those composites representing 
a ooall number of tests such as Mixed Relations and Visual 
Vocabulary, of only two tests each. The arithmetic composite 
of the results &om six tests is consdstently lower than the average. 
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the difference rangmg from 5.13 for VIII on VII to 12.25 for VI 
on VIII. So also the EngUsb oompo»te of sixteen testa shows a 
reduction of from 7.47 to 12.39 below the average. 

Most significant of all the figures are those for the total cook- 
posite. The reduction here represents a range from 7.22 to 14.77, 
with five out of the six measures above 10.00. The results are 
summaiized in Table DC. 

TABLE DC 
Sbowino the Per Cent of Reduction or the OvKRLAPPiNa in the Totai. 

COMPOSTTB AS COUPARED WITH THE AvBRAOi; OF 22 TbSTS 

Average Total Per cent of 

reductioD 





of22t«ste 


compoait 


VI on VIII 


19.35 


4-58 


VI on VII 


31.59 


19,57 


VII on VIII 


34-96 


27.74 


VIII on VI 


20.82 


8.37 


VIII on VII 


34.33 


24.15 


VII on VI 


33.08 


21.98 



Table IX reveals the amount of error that would have resulted 
had we used the results from single teats as a measure of over- 
lapping of Grades VI, VII, and VIII. The error would have be^i 
greatest in the Vl-on-VIII ccHuparison and least on the Vll-on- 
VIII, as shown by the fact that tiie per cent of overlapping is 
reduced 76 per cent in the former, and 21 per c^it in the latter. 
The facts of Table IX show very clearly the limitations of the 
results from single tests as measures of overlapping, and illustrate 
the necesfflty of careful scrutiny of emy general statenkents re- 
garding the amount of overlapping of grades based up<Hi such 
data. 

Our results permit an answer to the question, How do the dif- 
ferent grades tested compare with each other as to amount of 
overlapping? As might be expected, the overlapping is the case 
of title axth and eighth grades is least. It might not have been 
anticipated, however, that the overlapping in the case of the 
seventh and eighth grades would exceed that of the sixth and 
seventh. Nevertheless it does so generally throughout. 

Inflection of Table VII reveals the fact that the overlapping 
of Grades VII and VIII exceeds that of Grades VI and VII m 
12 out of the 20 cases, upward and downward. This excess in 
the per cent of overlapping of Grades VII and VIII is brou^t 
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out more markedly when the magnitude of these differences is 
taken into account. The totals ahow an excess for Grades VII 
and VIII over Grades VI and VII of 96.45 as against 38.15 ex- 
cess for Grades VI and VII over VII and VIII. That is, on the 
basis of the results by conqiosites, Grades VII and VIII show an 
amount of overlapping in excess of that of Grades VI and VII 
about three times as great as that of Grades VI and VII over VH 
and VIII. A simitar relation, though in reduced amount, holds 
in the results from single tests, as may be seen from Table II. 

These facts seem to furnish some substantial evidence in sup- 
port of the generally accepted notion that the work of the sev- 
enth and dghth grades is less clearly differentiated than that of 
the sixth and seventh. They appear to support the contention 
that tbe eighth grade is largely only a transition period. If so, 
they add weight to the argument for modification of our school 
grading scheme. It may also prove to be dgnificant, especiaUy 
for deparbnenta) teaching, that although Grades VII and VIII 
show more overlapping on the whc^. Grades VI and VII show 
an excess in Compodtion, Trabue and Mixed Relations. (See 
TaHe VII.) 

Summarizing, we may say that the amount of overlapping 
meeisured by a single test is reduced appreciably when measured 
by a compodte of a number of tests of the same trait, there being a 
direct relation between the nmnber of tests entering into the com- 
posite and the amount of reduction. Moreover, when a further 
grouping of scores is made by recombining these composites of 
sin^e tests in a given trait into a gross composite representative 
of ability in a more complex trait, as, for example, control of the 
vernacular as exemplified in our English compodte of 22 tests, 
the amount of overlapping is appreciably reduced. Extending 
this grouping so as to include a compoute of results from tests of 
a still different trait, such as arithmetic, we get still more reduc- 
tion of the overlapping in this complex, more neariy r^resentative 
of school ability. 

2. Surfaces of Ovebiapfino 

Figs. 5 to 10 show the distribution surfaces and resulting over- 
lapping of Grades VI, VII, and VIII in several of the composites, 
as an aid in understanding tlie facts of Table VII. The arrange- 
ment of the surfaces is umilar to that of Figs. I to 4, previously 
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e^laiued. The figuies are in order from greatest to least over- 
lapping, roughly Bhown by the difierences between the medians. 
Fig. 11 has been drawn in the form of smooth curves as a basis 
for comparison. The lower set of curves shows the amount of 
overiapping of Grade VI on Grade VIII in the total compocdte, 
4.58 per cent, in contrast with the upper set of curves which shows 
the amount of overiapping of these grades in the average for 22 
tests, 19.35 per cent. (See Table VIII.) The figure thus iUus- 
trates the amount of reduction by the composite method over 
the results fhHu single tests. 
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Fig. 8. Overlapping in Compoatkni. 



D,qit,zeabvG00»^lc 



52 The OeerUipping of AUainments in Certain Grades 




I'tg. 9. Overlapping in Kngliah Compodte. 
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Fig. 11. 

A. Overlapping of Grade VI od Grade VIII in tlie Average for 22 Tests, 

19.35 Per Cent. (See Table VIII.) 

B. Overlapping of Grade VI on Grade VIII in the Total Composite, 

4 58 Per Cent. (See Table VIII.) 

3. STATisncAii Tbeatbient 
WeigUing of Tegts. 

In making the first group of compoutes each test entering into 
a given composite was counted equal in value to every other. For 
example. Addition, Subtraction, Multiplication, Division, Prob- 
lems I, and Problems II were counted of equal value as units in 
tlte arithmetic composite. Therefore, the scores of a given pupil 
in these six tests were added and the sum taken as his score in 
arithmetic. Similarly in Trabue the scores in the four tests were 
added, and in Oppositea the scores for three tests. A B-C com- 
posite was made by adding the scores in Bl, B2, CI, C2, C3. 
Mixed Relations is a composite of Dl and D2; Directions of X, 
VI, and VII; and Vocabulary of VIII and XIII. 

However, in making the composite for all the English teste it 
became necessary to recognize statistically what common sense 
demands, that one of these composites may have more or less 
value than another as a unit in a total English composite. Like- 
wise in the final total, including all tests of both groups. Arith- 
metic and English, eadi composite had to be given a value. 
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This involved three steps: (1) calculating a measure of vari- 
ability for each group of tests and each single test in each grade; 
(2) determining up<m the relative weight to be i^ven to each com- 
pofflte group or sin^e t«8t in a composite; (3) multiplying or 
dividing (as the case required) the scores in a given composite 
by the factor necessary to bring them to a basis comparable with 
all the others. 

It was found that the standard deviations (Uie measure of 
varialnlity used) for the three grades varied <me with another 
throughout the different tests so little Uiat the average of the three 
S. D.'s for a given test was used. 

In determining upon the weights to be ^ven to the different 
tests the combined judgment of eight judges, familiar with the 
tests, was used. Teible X shows the wei^ts given and the factor 
by which the scores in each group of tests or in each test were 
multiplied or divided. 

TABLE X 



S. D. 
No. of Average Multiple W«ght 

testa for the given 

3 grades 

Spdling 1 4.43 X 1 - 4.43 

Alpha2 1 3.84 X 2 - 7.68 

Compoution 2 8.07 X 1 - 8.07 

Trabue 4 7.17 X 2 - 14.34 

Opposit«> 3 54.13 + 5 - 10.83 

B-C 5 17.61 + 4 - 4.40 

Mixed Rdatioiis 2 16.51 + 2 - 8.26 

Directions 2 4.09 X 1 - 4.09 

Vocabulary 2 39.70 + 5 - 7.94 

Arithmetic 6 19.20 X 2 - 38.40 

Inierpolaied Scores. 

The following rules were followed in supplying missing scores: 

1. lu arithmetic interpolations were made if not more than 

three out of the six scores were lacking. The median score for 

the particular class was used, rather than the median for the 

whole grade. 
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2. If only one oompoedtion was writteo the score for this was 
neglected and the median for the class for both compositions 
was used. 

3. In the B-C composite interpolations were made when not 
more than two scores out of the five were missing. 

4. In the Mixed Relations composite when one score was 
missing the score for the other test was used, as the central 
tendencies tar the two tests are practically equal. 

5. In all cases of single tests, e.g., Alpha 2 and Spelling, the 
medians for each class were used. 

6. In the total Knglin>< composite interpolations were made if 
not more than four out of the nine scores were missing. 

7. In the total composite a missing score in mathematics was 
interpolated when not more than two others, in the Engli^ 
group, were interpolated; five scores were interpolated in the 
English group if the mathnnatics score was present. 
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RELIABILITY OF THE TESTS USED AS DETERMINED 

BY THE CORRELATION OF GROUPS OF 

SIMILAR TESTS 

So fJBT we have been attemptiiig to meaeure the amount of over- 
lapping of attaimnente in certain uxth, seventh, and eighth 
grades by the use of more or less wdl standardized tests. It is 
our purpose in Una chapter to apply a measure of reUalulity to 
the tests we have used, the results of which ^ould serve the two- 
fold purpose of measuring the validity of our results and serve fis 
a guide to any who may wish to know how much reliance may 
be placed in certain tests as measures of attaimnrait in Grades 

VI, VII, yiii. 

Most of tbe work hc9«tofore done in the way of measuring the 
reliability of given tests as measures of general mental ability has 
been by means of correlations among the tests, but with single 
or, at most, very few measures by a given test. Our data furnish 
a particulaily good tqiportunity to supplement these results, as 
we have the advantage of comparison by composites, tiius tend- 
ing to overcome the error resulting &om the use of only one or 
two tests of a given trait. Further we have the very real advan- 
tage of large numbers. While this latter gives greater validity 
to the results obtained, it makes the calculation of many coeffi- 
cients of correlation prohibitive because of the amount of labor m- 
volved. We have chosen one comparison of two groups of tests 
in arithmetic and one of two groups of tests in English. 

Two Arithmetic composites were made by adding the scores in 
addititm, divimon and the first problem test for the one, and sub- 
traction, multiplication, and the second proUem test for the 
other. Likewise two English composites were made. The first 
was composed of the scores in the Trabue, Opposites, B-C, and 
Visual Vocabulary composites and the second, of those in the 
57 
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Compoeitioa, Reading, Mixed Relations, and DirectioDS com- 
posites. Each was weighted as indicated above. 
CoefScients of correlation were then calculated by the Pearson 

method, formula r ~ i/y^ Vvi ' '**^ ^*''* group of composites, for 
each grade, with the resulta indicated below. 



Coefficients ( 



Amthmetic 

One group of three teats with 

another group of three 



ElSOLISH 

One group of five tests with 
another group of five 



VIII 275 .713 283 .705 

Average .731 .731 

From these coefficients of correlation we are able, by the use of 

Brown's formula (3), to get a measure of the reliability of the 

Arithmetic composite and of the English composite as measines 

of these abilities in the grades studied. Applying the formula, 



«(r.) 



, we get the following results: 



1 + (n - l)ri' 

TABLE XII 
Approximate coefficient of 
reliability of the Arithmetic 
Grade composite as representa- 
tive of all the Arithmetic 
nwk of these grades 



VI 
VII 
VIII 



.828 
.873 



Approximate coefficient of 
rdiat»lity of the Fngliah 
composite as representative 
of all the Englisb irark of 
these grades 
.850 



Average .844 .844 

That is, on the basis of the correlation between the two Arith- 
metic composites the coefGcient of reliability of the whole Arith- 
metic composite as a measure of the arithmetic work of these 
grades is .844, as an average for the three grades. It bapp^is 
that tiie coefficient of reliability of the EngMi composite is ex- 
actly the same. 
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COMPARISON OF RESULTS IN OVERLAPPING WITH 
THOSE OF OTHER INVESTIGATORS 

So far as the writer is aware, no previous investigation has had 
as its special aim the study of overlapping. Many students of 
individual differences have reported overlapping figures on various 
bases, such as grade in school, age, sex, and race. Practically all 
the studies of achievements of school pupils, for whatever purpose, 
call attention to the overlapping of grades as a ugnificant finding. 
It is the purpose of this (duster to report some of these results. 
In all cases where the data permit, per cents of overlapping have 
been calculated on the basis used in this study, where this had 
not already been done. Results for the sixth, seventh, and eighth 
grades only, where these grades are included in the data available, 
will he given, the purpose being to make as direct a comparison 
as possible. Some quotations will be made from these studies to 
show the nature of the conclusions based upon the extent of the 
overlapping. 

Chambers, in a study of "Individual Differences in Grammar 
Grade Children" (7), made in 1910, treats the question of over- 
lapping of grades at considerable^ length. He gave one test each 
in cancellation of A's, addition, spelling, association of oppofiites, 
auditory memory, and visual memory to 22 pupils in a seventh 
grade and the same number in an eighth grade. Below are the 
per cents of overlf^tping calculated from his data. 

Ca Ad Sp Aa Am Vm 



The author says on page 69, "Manifestiy an extra year of school 
life has failed to produce any discernible improvement in the 
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traits tested. Indeed in two of the abilitiea concerning wihidl the 
public is most insistent as to the school's responsibility, viz., ad- 
dition and spelling, the extra year in school seems to have pro- 
duced a positive deterioration: in addition the lowest rank is 
monopolized by a mngle eighth grade representative while the two 
bi^est ranks are preempted by two members of the seventh 
grade. In spelling the lowest reuok is occupied by four eighth 
and one seventh grade pupils, while the highest rank contains one 
from each grade." Further, on page 71: "The most important 
conclusion reached in the comparison of the distribution of al»l- 
itiea in the two grades is, then, that there is no line of demarca- 
tion between them; in regard to every trait examined the grades 
overlap and in regard to most traits they are coextensive in their 
range. Hence, to assume that in two school grades we have two 
distinct species, that certain abilities are lacking in one and present 
in the other, that all the members of one class are of approximately 
equal ability in a certain field and that they are all inferior in 
that ability to all the members of the other, is, at best, a very haz- 
ardous guess . . . Teachers cannot afford to forget that our 
sdiool grades do not represent distinct gradations of ability in 
the pupils, but are simply convenient devices of administration to 
facilitate the handling of cbildren in the mass. The grades are 
determined by reference to more or less artificial standards, and 
too often do not represent the real intelligence, industry, endur- 
ance, adaptability, and other traits important for education of 
the pupils. It seems as if ability in perception, association and 
memory, when iheae functions are tested on familiar material, 
should be pretty dosely related to educability, and should be af- 
fected by school progress to an extent distinguishable in successive 
grades, if the grades really grade." 

Bonser (2) presents overlapping figures on the bams of both 
ages and grades, for each of seven tests of reasoning abiUty of 
children in the fourth, fifth and sixth grades, and also Im the 
combined results of the seven tests. Per cents of overlapping 
calculated &om his data are given in Table XIII. 
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TABLE XIII 
Pbb Cbnt of Bots in Onb Gradb Who Equal on Rxtmim the Mboun 
OF THB Other Ghade 

Teste VB on VIB VA on VIA 

I and 11— Arithmetic 25.46 S2.SI 

III-— Controlled ABBOciatWB 35.95 30.43 

IV— Opposjtea 30.38 20.00 

V— Selective Judgment 33.23 19.23 

VI— Sdective Judgment 21.84 30.77 

VII— Intellectual Interpretation of Poems 41.71 24.46 

Average 31.43 26.20 

Combined Bemlto 23.54 7.69 

We have further evidence here of the high per cents of over- 
lapping by single teets and of the reduction of the overlapping by 
a compoate of all the scores from that obtained by averaging the • 
per cents for the different tests. Regarding the method of ob- 
taining the composite the author says on p. 72, "The buiub of the 
results for the several tests have been taken and arrayed by the 
same distributions as the results of each separate test." 

To ccHupare further the overlapping figures by single tests and 
by c(Hnpo»te8 Table XIV has been prepared by assembling the 
results for the different tests and for the composite as calculated 
by Bonser. 

TABLE XrV 

Per Cent of Bova in EIach Grade Who Reach or Exceed the Ability 
Beached bt the HiGHEar 25 Per Cent of Aii the Bora Tooether 

Terta IVA VB VA VIB VIA 

laDdll 5.37 12.65 32.30 44.89 62.00 

III 17,20 22.77 27,68 42.85 52.00 

IV 7.52 18.97 24.56 42,85 54.00 

V 7.52 29.09 16.91 39.79 42.00 

VI 15.05 22.77 24.56 54.08 48.00 

VII 16.12 20.24 16.91 37.75 56.00 

Average 11.46 21.08 23,82 43.70 52.33 

Combined Results 9.67 18.97 19.95 42.85 62.00 

Here again we note a reduction of die figures for tiie lower 
grades in favor of the (xanposites. It will be obs^^ed that in 
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this table Uie higher figure for VIA, 62.00 for the composite as 
compared with the average, 52.33, argues in favor of the compo^te 
also, because the larger the per cent in the sixth grade the more 
8iq>erior is the sixth-grade attaimneut to that of the lower grades 
and hence the less the overlapping. 

Bonser gives the following as one of hia "General Conclusions": 
"The praut of greatest pragmatic significance for the school lies 
in the implications from the two facts, first, that there are quite 
substantial percentages from both the lower grade groups and 
lower age groups who are found in the highest guartile of ability 
for all ; second, that most of the groups of the youngest 25 per cent 
in each grade show higher ability than the oldest 25 per cent and 
sometimes higher than that of the median abihty of the whole 
grade." (p. 91) 

Thomdike (18) in reporting Bonser's study makes the following 
comments. "It should be borne in mind, however, that (except 
with the 'opposite' test) the time allowed in each grade was not 
necessarily identical, each class being given such time as the 
quickest person in it required to complete the test. Bonser does 
not regard the time factor as of much consequence, in view of 
the nature of the tests, but it seems probable that the lower grades 
had longer time and so are credited with somewhat better relative 
scores than they would have obtained if all grades had been 
given in every test some constant time." (p. 64) After making 
these qualifications, Thomdike gives soine striking interpretations 
of the overlapping figures. "If we drew at random 109 boys 
and girls from the 757 in all these grades to make up the VIA, 
this absoliUely random drawing would differ from the IVA grade 
by half as much as does the group picked out administratively 
as two years in advance of it . Indeed I unhesitatingly 

assert that a month's test in respect to the ability to do the 
specific intellectual work of the school course of study would show 
a similar, though perhaps not so great, varialnlity and a similar 
overlapping," (p. 66) 

Courtis (8) presents figures which show that 2.8 per cent 
of the fourth grade reach or exceed the median of the eighth, and 
4.1 per cent of the eighth go below the median of the fourth in 
the Courtis arithmetic tests. 

In his report of the use of the Comrtis tests in the New Y(Hrk 
Inquiry (9) Courtis gives con^erable ^>ace to the question of 
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overlapping. Typical results are as indicated below, calculated 
trom data on page 441. 

28.9 per cent of the 6th grade reach or exceed the median of the 8tb. 
40.6 per c&at of the 6th grade reach or exceed the median of the 7tb. 
36.1 per cent of the ?tli grade reach or exceed the median of the 8th. 

Courtis makes the following comments: "So far as any in- 
dividual child is concerned, to say that he has completed the 
course in arithmetic in the public schools is to convey no informa- 
tion as to his abOity in even the simplest work." (p. 439) "The 
generalization to be made from this is that the amount of over- 
lapping of the grades is constant, and is, therefore, due to the one 
factor that is common to all the schools and grades — ^that is, to 
the inherent differences in children in their ability to respond to 
training in multiplication tables." (p. 450) 

The results obtained by Elliott (10) from single teats vary con- 
siderably among schools. He found that the per cents of over- 
lapping of all fifth grades on all seventh grades were as given 
below. 



SCBOOL SXSTEMS 


AHTTHMBnC 


CoMPOSmON 


SVBLUSQ 


A,B. C 


18.80 


4.50 


19.90 


D 


13.60 


17.30 


34.60 


E 


25.00 


0.00 


S7.42 


F 


2.56 


4.87 


11.25 


G 


26.00 


55.10 


27.45 



Assembling Starch's figures as reported in Part I of the fifteenth 
Yearbook of the National Sodety far the Study of Education (17), 
we get the following. 

Test Per Cent in any Grai« Who Equal ob Exceed 

THE Median car the Next Grade Above 
Reading 31 



AriHunetic 32.5 

With regard to a composite this author says, "A c(mibined score 
for all studies was computed for each pupil so that the various 
subjects were balanced against eadi oth«r. It was found that 
even then the oveaiapping was practically as large, Thirty-two 
and two-tenths per cent of the pupils in any given grade reach or 
exceed the standard of the next grade above it; thirty-five and 
two-tenths per cent fall to or below the standard of the next 
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grade below." (p. 145) la the absence of distributioD tables and 
any further statement of the method employed it is not possible 
to make any careful compar^n with our figures. 

From a five-minute reading t«st, scored on the ba^ of repro- 
duction of matter read and answers to ten questions, Waldo (26) 
found that "many children in lower grades excel their sdiool- 
mates in higher grades. Thus 29.5 per cent of the fifth graders 
excel the average rate in reading of the eighth grade; 36.1 per 
cent of them excel the seventh grade average, and 42.6 per cent 
excel the average for the sixth grade. 

"In reproduction there are smaller numbers of children who are 
superior to those of higher grades; but 16 children, or 26.2 per 
cent, excel the average of the sixth grade; and but 8, or 15.7 per 
c«it, exceed the seventh grade average, and none are superior to 
the eighth." 

Thomdike (22) found that in handwriting "individual pupik 
within the same grade . . . show a range of difference much 
greater than that between the fifth grade of the worst s^tem and 
tiie eighth grade of the best." 

Buckingham (5) reports results of tests given in New York 
City in 1915, as follows: 

Per Cent in EIach Grade who Equal on Exceq> 
THE Median of the Next Higher Grade 

- Teats Vn' on VIP VIP on VIII' VIII' on VHP 

Arithmetic 33 36 28 

Geography 47 39 28 

History 43 23 27 

Granunar P 38 29 

Buckingham gave a test conusting of ten problems in arithme- 
tic to 4985 children in March and E^ain a aimilar test in June, 
fnun the results of which he got per cents of overiapping as shown 
below (4). 

VII' VIP VII' VIP VIP VIII' 

VIP VHP VHP VID' VIIP VHP 

Much 37.3 25.3 11.3 36.2 19.9 30.0 

June 32.2 28.6 13.7 45. 5 22.6 28.5 

Table XV brings together the results of a number of other 
studies. 
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TABLE XV 

SUMMARY OF RESULTS OF OTHER INVESTIGATIONS 



laveeligaton 


Teste 


of 
pupils 


on 
VIII 


on 
VII 


on 

vm 


BnckingbBm (6) 


Spelline 
100 words 


1060 


13.6 


34.0 


27.1 


BncUngbam (6) 


Spelling 
100 words 


1940 


16.8 


36.1 


26.8 


Gray (11) 


QnaKtyof 
Saent Reading 


1053 


28.8 


38.5 


38.4 


TTBbiie(2S) 


ScaleA 


4337 


12.2 


25.4 


31.3 


Studebaker (19) 


Courtis 
Series B 












Additioii 


2936 


31.4 


41.3 


38.7 




Subtraction 


2930 


25.3 


40.8 


34.8 




MultipKcation 


2941 


25. 2 


42.8 


35. 1 




Division 


2941 


21.2 


36. S 


30.3 


Salt Lake Survey (15) 


Stone 
Reasoning 


1161 


7.7 


25.7 


34.8 




Composition 


1667 


20.6 


38.9 


32.4 






1736 


23.2 


30.2 


39.2 




Speed of SSait 
Beading 


1165 


52-0 


43.7 


59.2 


Kelly (13) 


Kansas Silent 
Reading 

2Ddt«St 


3514 


27.4 


37.0 


42.2 


Bntte Survey (14) 


Courtis Series B 
MuItipUcalion 


414 


10.5 


26.1 


26.4 




Stone 


416 


11.2 


24.2 


24.4 



The one outstanding fact in all this is the gieat amount of ov^v 
lapping of grades when the pupils are tested with single or few tests. 
In the light of our discussion in Chapter IV, however, these Uirge 
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overlapping figurea are not bo disturbing as they might otherwise 
be. That many pupils in one grade excel the median pupil of a 
higher grade in a given teat is not greatly significant, really telling 
OS very little about the extent to which the grades overlap in abil- 
ity in a given trait. 

Overlapping of AUainmerUs on the Age Basis 

While it is the purpose of tiiis study to consider only the problem 
of overlapping of attainments in certain grades, it should be point- 
ed out that this represents only one basis for the study of over- 
lapping. Another very important question is the overlapping 
of the attainments of children of different age groups. Our 
data have not been treated in such a way as to Bhow what the 
results from our testing would be. Table XVI has been prepared 
by bringmg together figures in Bonser's study, in order to show 
the facta as he found them. The table is similar to Table XIV 
with the exception that here our basis is age rather than grade. 

TABLE XVI 

Per Cent op Boys in Each Age Group Who Rbach the Ability Reached 
BY THE Highest 25 Per Cent op All the Boys Together 
Age Groups 
Teata 8-H 11-12 12-13 13-16 

I and 11 27.02 26.13 34.37 29.87 

lU 27.92 39.60 22.90 35,04 

IV 29.72 32.67 27.06 19.47 

V 28.82 31.68 28.10 20.76 

VI 25.22 35.64 29.14 22,06 

VII 27.02 27.72 29.14 25.96 

Average 27.62 32.24 28.45 25.53 

Combined Reaulte 26.12 29.70 21.86 23.36 

It is seen that roughly one-fourth of the boys in each of these 
four age groups reach U»e 75 percentile for the whole group. 
That is, the h^eet 25 per cent of the whole group is composed 
of about equal parts of each age group. Further it may be noted 
that tiie comlHned results are con^stently lower than the averages 
of the aingje tests, and in one case, the 12-13 group, considerably 
lower. 
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CONCLUSIONS 

1. This study aupports the findings of other inveBtigators in the 
generally higji per cents of overlapping among the upper elemen- 
teiry school grades when measured in terms of attainments in 
single tests. 

2. Recognising ihe limitations of such testing and letting the 
figures stand for just what they are, per cents of overlapping in 
the tests as given, we find that those tests which show the least 
amount of overlapping are, in order. Spelling, Problems I, Visual 
Vocabulary VIII, Visual Vocabulary XIII, Opposites A4, Op- 
posites A2, and Alpha 2. 

3. The large per cents of overlapping from single tests are ap- 
preciably reduced when the overlapping is based on the results 
fixHU composites of two or more tests of a similar bind. 

4. There is still further reduction of the per cents of overlap- 
ping when these composites are further combined, so as to be more 
nearly representative of general abihty to do the work of a ^ven 
grade. 

5. It follows that the error in using overlapping figures firom 
single tests as measures of ihe overlapping in a given trait is great. 
It is, of course, still greater if such figures are used as measures 
of general ability to do the work of the grade, even though a test 
be given in each study. 

6. Our grading system as a meai^ of pladng children accord- 
ing to ability to do the work of the school is not so grossly lacking 
as has been suggested on the basis of overlapping by single t«st3. 
On the other hand, our school grades do not represent distinct 
types of ability, so clearly marked off from each other that all 
the pupils of a given grade are superior to all the pupils of the 
next lower grade and inferiOT to all the pupils of the next higher 
grade in ability to do the work of the school. 
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7. The fact that the overlapping of Grades VII and VIII is in 
general hi^er than that of Grades VI and VII is further evidence 
in support of the beUef that the eighth grade as at present main- 
tained in the ordinary eight grade scheme does not justify itself. 

8. Statements regarding the futility of a given half-year or 
year of school work are not sii£Bcieiitly well founded on the bams 
of the large amount of overlapping of grades in certain tests. 

9. The arithmetic tests used in this study, treated by the com- 
posite method, have a high degree of relialnlity as a measure of 
the arithmetic work of these grades. The same is true of the 
En^ish compofflte, the coefficient of lelialulity hemg .844 in each 
case, as an average far the three grades. 
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APPENDIX— DISTRmcnONS 

AmrncM Scbtkaction 

Grade Grade 



37 2 71 15 No. tested 238 302 26' 

38 2 4 2 

Median Score 25.74 28.37 28,8 

No. tested 236 306 273 

Median Soon 29.30 30.89 32.35 
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DimuBunoNs 

Mri-TiKJCATiON Division 

Girade Grade 

Score VI VII VHI Score VI VII VHI 



38 2 1 No. tested 234 307 272 

39 1 

Median Score 24.54 26.06 26.85 

No. tested 237 305 273 

Median Soon 27.84 29.^ 30.69 
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DumuBunmis 

pROBixiis I Problems II 

Grade Grade 

VI VII VIII Score VI VU VHI 



Median Score 2.28 5.06 6.54 





Problems in 


Score 


VI VI 


0-2 


159 10 


3- 5 


40 6 


6- 8 


30 7 


9-11 


8 2 


12-14 


2 2 


15-17 


1 1 



Median Score 9.11 15.36 18.35 



No. tested 240 310 273 

Median Score ... 5.18 8.21 
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The Overlapping <tf AUainmenU in Certain Grades 



EhSTHIBUTIONB 






T^tABUB-C 


Grade 


Grade 



No. tesUNi 244 302 270 244 303 27 

MediaQ Score 13.37 14.13 14.57 12.94 13.57 14.6 
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Appendix 



DiOTMBmoNB 




Tfabub-D 


Trabub-E 


G^ade 


Grade 


VII vm 


VI VII 



Median Score 14.20 14.61 15.32 13.30 13.93 15.50 
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The Overlapping of AOammerdi in Certain Grades 



DiSnUBUTKWIB 

Rbadin&-Au«a 2 

Grade 
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DisnuBunoiTS 
OppoaiTra-Al Opposttes-AZ 

Grade Grade 

VI VII VIII VI VII vm 



Median Score 122.69 126.19 128.77 53.71 66.11 73.44 
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OWOBITBS-AS 


0pp08rrEa-A4 


Grade 


Grade 


VI VII VIII 


VI Vn VIII 



Median ScoK 49.52 56.50 68.07 48.45 65.08 73.37 
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DisTBiBuncms 

WhOLB-PABT-BI AlUECTIVSr-SuBSTANTIVB-B2 



No. tested 253 314 273 

Median Some 16.50 18.29 17.57 
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The Overlapping of Attainmenis in Certain Grades 
Dun'KiBunoin 
Verb-Objbct-GI 

Grade Grade 

m VI VII Vni VI VII VIII 



No. tested 242 312 273 243 312 273 

Median Sam 29.28 29.62 26.27 27.56 28.31 
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DimiiiBunoNS 



SrBLLmo 

Grade 



No. tested 252 304 272 

Median Score 12.73 17.15 18.97 



Pabt-Wholb-CS 
VI VII VIII 



240 310 274 

15.34 15.71 16.69 
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DlBTRIBimONB 

D Reiations-DI Mixed IlBLATioNa-D2 

Grade Grade 

7 VII VIII VI VII VIII 



No. lesUd 250 311 273 251 312 273 

Median Score 16.12 15.76 16.85 17.19 17. IS 22.25 
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DiaTBIBUTIONS 

DniBcnoNa-X 

Grade 



VI 



VII 



vni 



DmBcnows-VU 
Grade 



No. tested 246 307 278 

Median Score 14.69 16.10 16.11 



247 309 277 

10.17 10. S9 11.33 
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DntEcnONs-VI Coiipobition 

Grade Grade 



Mediao Score 19.43 19.55 19. 55. Median Scora 37.66 42.89 49.27 
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DlSTRIBVTIONB 
ViSUAl. VOCABDLABY-VIII VlHUAI, VOCABUIART— XIII 

Grade Grade 

Score VI VII VIII Score VI VII VI 



18 No. tested 248 
Median Score 75.38 



Median Score 70.12 78.10 84.67 
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DlSTBIBUTKHta 

OppoartBS CoMPOSTB CotmouxD AasoGunoM CoiiPomiB 

A2-A3-A4 B1-B2-C1-C2-C3 



Grade 

vii vm 



Grade 



13 No. Uated 



S Median Scoie 100.86 107.63 107.64 



No. tested 
Median Score 



249 304 274 

152.50 184.78 214.44 
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Mixed Relations Composite DniBcnONs Composite 

D1-D2 X-VI-VII 

Grade Grade 

Score VI VII VIII Score VI VII VIII 



No. tMted 
Median Scon 



No. tested 247 308 277 

Median 3coi« 43.30 45.01 4S.41 
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The OverlappiTtg of Atiainnunis in Certain Grades 

DlsnuBUTlONS 

Visual Vocaxthjuit Composttb Trabue CoHPoarrB 

VIII-XIII B-C-D-E 

Grade Grade 

Score VI VII Vni Score VI VII VIH 



21 No. tested 



25 Median Score 



No. tested 248 308 276 

Median Score 145,56 178.75 200.97 
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Appauiix 

DisnuBunoNB 

AuTHMBnc CoMPOSTTB — ^AdditioD, SubtractJoii, Multiplication, 

Divisioti, Problems I, Problems II 

Score VI vn vin 



No. tested 238 308 2?S 

Median 116.88. 131.43 141.14 
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The Oterlappmg of AUainmaiit in Caiain Grades 

DmBDunoNS 
ErmusB Composite 

Grade Indnding all of the tMt* or Kroaps 

>re VI VII VIII of tMU in tbe Total CwnponU ex- 

1 tept Arithmetic 



No. teited 255 323 282 

Median Score 344.77 375.58 410.29 
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DlBTEUBimOHS 

TotjU. CoMFOaiTR 

VI VII VIII Including: 

Anthmetic Compodta 
1 Trabue Composite 

2 I Alpha 2 

4 SpdHng 



Opposites GompOBit« 
Controlled AModation (B~C) 



Mixed Rdations Composite 
DiiectionB Composite 
\iButl Vocabulary Composite 



MeiUan Score 581.35 638.28 689.68 

Per Cents or OvEKUtrcma for Tbsts Not Included in Tabi£ II 

VI VI VII vm vni vn 

on on on on on on 

Teste Vin VII VIII VI VII VI 

Al 16.53 25.19 

Bl 42.98 37.40 

B2 

CI 27.19 40.07 

C2 23.01 36.81 

X 35.67 35.93 

VI 43.36 43.36 

PHI 7.87 21.63 



35.84 


20,70 


34.88 


32.59 


S6.42 


40.11 


55.89 


36.78 


37.66 


29.48 


37.70 


41.01 


40.13 


27,96 


38.11 


36.13 


49.55 


36.60 


49.68 


32.41 


50. oe 


42.64 


50.31 


43.12 


26.84 




28.86 
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VITA 

Paul J. Kruse, bom at Boone, Iowa, S^tember 7, 1883. 

Academic training: Bocme, Iowa, High School, graduate, 1901; 
State University of Iowa, B.A., 1906, graduate student, summers 
of 1908, 1909, 1912; University of Washington, graduate student, 
1912-14, A.M., 1913, graduate assistant, 1913-14; Columbia Uni- 
versity, graduate student, 1916-17, graduate scholar, spring term, 
1916-17. 

Profesuonal experience: Superintendent of Schools, Stanwood, 
Iowa, 1906-09; superintendent of schools, Mapleton, Iowa, 191&- 
12; instructor in education. University of Washington, 1914-16; 
assistant professor of rural education, Cornell UniveKdty, 1917- 
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